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EXECUTIVE SUMMARY
Education is considered to be a vital component in the formation of human capital. Global initiatives such as the Millennium Development Goals (MDGs) and Education For All (EFA), promoted under the aegis of the United Nations, have bolstered universal access to education since their inception in 2000. However, in 2012, 121 million primary and lower secondary aged children were still out of school. Various factors such as socio-economic status, gender and location contribute to marginalization in education, while disability plays a dominant role. The formulation of policies aiming to mitigate educational exclusion of disabled children is constrained due to the lack of standardized techniques employed in collecting data on disability across countries and surveys.
In the absence of cross-nationally comparable data, stakeholders find it difficult to understand the global pattern of schooling among children with disabilities. This paper conducts a multi-level analysis of the impact of disability on school attendance. There are certain facts which emerge from this paper:
n Disability is a critical factor which influences school attendance, with its average marginal effect being -30% and the size of coefficients are larger than other individual and household factors on access to education such as sex, socio-economic status, or the place of residence. n The disability gap in attendance measured across 15 countries 1 in primary and secondary education is statistically significant at an average of 30%, suggesting that disabled children consistently face more problems than non-disabled peers in educational participation. n The impact of disability significantly outweighs other individual and household characteristics; disabled children confront the same difficulties in participating in education, regardless of their individual and socio-economic characteristics such as sex, age, household income and location of residence. n Disaggregation of the disabled OOSC (Out-Of-School Children) rate by attendance history reveals that more than 85% of disabled primary-age children have never attended school i.e., addressing the initial access issue could be a key for reducing the numbers of out-of-school children. n Countries which have reached close to universal primary education such as Indonesia, Maldives, Saint Lucia, South Africa, West Bank and Gaza report high ratios of disabled to non-disabled OOSC, hinting that general educational policies to improve overall attendance are not geared up to address the challenges faced by disabled children in attending school. n Screening of approximately 2,500 household surveys and censuses conducted in various countries in the world found that less than 2% fulfilled the criteria of including questions 1 The 15 countries are: Albania, Bangladesh, Ethiopia, India, Indonesia, Malawi, Maldives, Nigeria, Papua New Guinea, Saint Lucia, South Africa, Tanzania, Uganda , Viet Nam, and West Bank and Gaza.
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Towards Inclusive Education: The impact of disability on school attendance in developing countries Innocenti Working Paper 2016-03 related to disability and functioning in at least five of the six physical and mental domains as covered by the Washington City Group on Disability Statistics, with a minimum of three levels of severity response. Efforts to collect data on disability need to be mainstreamed. n The paper makes the case that good data must be constructed to assist policy efforts to promote the inclusion of disabled children in mainstream schooling. There is a need to reduce structural failures in access to education for disabled OOSC, by bridging the gap between policy initiatives and implementation.
INTRODUCTION
Despite the internationally-agreed inclusion of universal primary education as the second United Nations Millennium Development Goal (MDG) and complementary endorsement of the United Nations Educational, Scientific and Cultural Organization (UNESCO)'s Education for All (EFA) programme, both of which target achievement by 2015, out-of-school children (OOSC) remain one of the most critical issues in education today. According to the global OOSC Initiative (OOSCI) launched jointly by the United Nations Children's Fund (UNICEF), the UNESCO Institute of Statistics (UIS), and the Global Partnership for Education (GPE), a total of 122 million primary school-age children worldwide were still out-of-school in 2011.
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While disabled children are guaranteed equal rights to education under the 2006 United Nations Convention on the Rights of Persons with Disabilities (UN CRPD, Article 24), disability continues to be one of the most significant, challenging, and yet neglected issues in meeting the MDG and EFA objectives especially in developing countries (UNESCO, 2015, p.181) . Education systems still routinely lack the specialized human and physical capital necessary to meet the specific needs of disabled children, thereby denying them the same opportunities as their non-disabled peers. Development of sound policies or programmes focused on promoting inclusion in education is hindered by a paucity of reliable information on the numbers and educational status of disabled children, due to a lack of standardized and detailed questions on disability in household surveys, as well as varying definitions of disability adopted across surveys (Mont, 2007) . As follows in the absence of internationally comparable data, the efforts to evaluate the impact of disability on key educational parameters such as attendance are disrupted and governments rarely possess the necessary evidence required to design appropriate policy adaptations and enhancements to improve the situation of disabled children (UNESCO, 2014).
The limited available data on the educational status of disabled children consistently shows that they are far more likely to be out-of-school than children without disabilities. For example, Filmer (2008) finds that significant deficits exist in school attendance due to disability in thirteen developing countries over the years 1992 to 2005, ranging from 10% to 60% in younger children (ages 6-11), and 15% to 58% in older children (ages 12-17) , although the precise definitions of disability varied substantially between datasets. More recently, only 55% of disabled children surveyed by UNICEF in Kyrgyzstan are found to have attended school in 2007, while the national primary and secondary gross enrolment rates were 97.9% and 86.9% respectively (UNICEF Kyrgyzstan, 2008; World Bank, 2015) . Similarly, according to the Brazilian School Census (2010), 25% of children with disabilities in the primary and early secondary school age groups are outof-school in comparison to just 2.3% and 2.5% of the children in primary and early secondary school-age groups respectively (UNICEF Brazil, 2012 ).
Yet, strikingly, the MDG framework omits any mention of the status of persons with disabilities in all eight Goals, their attendant 21 Targets, and 60 Indicators. In spite of the 2013 reaffirmation of a commitment to mainstreaming disability in the MDG Post-2015 Agenda, the previous lack of attention given to gathering data has posed difficulties for participants in the global initiative on OOSC to understand the impact of disability on educational enrolment in detail. However, the agenda of the Sustainable Development Goals (SDG) adopted in September 2015 recognizes disability as one of the factors which influence equity and inclusion in the social, economic and political dimensions of development. The SDG proposes to build and enhance existing education systems across member countries in such a way that would allow the disabled population to access educational institutions with greater ease by 2030, and to provide support to developing countries to produce reliable and high quality data on disability by 2020.
This study begins by exploring data gaps regarding the impact of disability on education; it provides initial baseline evidence for the disability gap in school attendance across countries, and conducts statistical analyses focusing on the determinants of school attendance. The study uses nationally representative data from 18 surveys in 15 low-to middle-income countries which collected information on educational status and administered the Washington Group Short Set (WGSS) of disability-screening questions introduced by the Washington City Group on Disability Statistics (WG). The minimum sample size of disabled children is set at 50. Summing up, the paper attempts to explore: How common is disability among children overall and by functional domain? How large are differences in the shares of disabled and non-disabled OOSC? Finally, what are theì key determinants of school attendance for disabled children?
Econometric analyses are performed to estimate by how much disability, sex, urban/rural residency, and socio-economic status affect the school attendance of disabled children. The regression examines whether, and to what extent, the gap in school attendance between disabled and non-disabled children results from differences in characteristics.
The rest of this paper is structured as follows. Section 2 describes the comprehensive methodology applied to select surveys which have fully incorporated the WGSS of questions, the definitions of disability and OOSC, and the empirical strategy used in this paper. Section 3 provides results in two segments: first, it reports and discusses descriptive statistics for educational status of disabled and non-disabled children, and second, it presents the results of econometric analyses of the determinants of schooling. The first part of section 3 presents disability prevalence -overall and by various functional domains -in primary, secondary and combined (primary and secondary) age groups, along with the proportions of primary-and secondary-age children currently out-of-school by disability status. Disabled OOSC in selected countries with an appreciable sample size (n disabled ≥ 100)) is further disaggregated by whether they have never attended or dropped out of school, to determine whether a pattern exists in the barriers to education faced by them. In the second part of section 3, a logistic regression model is used to estimate the marginal effect of disability on the probability of school attendance, and is compared against those obtained from a linear model controlling for household fixed-effects. The statistical significance of interaction terms in the logistic model are also assessed to ascertain whether the disability gap in attendance varies by sex, urban/rural residency, and socio-economic status. Subsequently, the disability gap in attendance rates obtained from the logistic regression is decomposed using the non-linear extension to the Blinder-Oaxaca technique introduced by Fairlie (1999 Fairlie ( , 2005 , to examine what portion cannot be explained by group differences in the observed characteristics of disabled-and non-disabled children, but may instead be attributed to differences in the returns to these independent variables. Section 4 presents concluding remarks and emphasizes critical concerns which impede the inclusion of disabled children in mainstream schooling.
METHODOLOGY
Definition of Disability
This study employs the definition and measure of disability recommended by the WG, which is one of the most widely accepted and internationally tested tools. Based on the integrated biopsychosocial framework for understanding disability, the International Classification of Functioning, Disability and Health (ICF), developed by the World Health Organization (WHO), the WGSS 3 uses a four-level scale (no; some; a lot of difficulty; cannot do entirely) to capture an individuals' degree of functional ability in six basic physical and mental domains (seeing, hearing, walking, remembering and concentrating, self-care, and communication) which, if limited, render them vulnerable to being excluded from independent participation in society. There are other international tools which could be used for international comparisons of disability such as ADLs and WHO-DAS 2.0 which have been widely used and other recent tools (e.g. the DSQ-34. Trani et al 2015) . Compared to other tools, the WGSS has the advantage of brevity. For instance, the WGSS addresses disabilities in different functional domains including self-care in a more concise manner than the ADLs. WHO-DAS 2.0 is also longer than the WGSS, and the questions are not all internationally comparable (Mont, 2007) . This paper adopts the WGSS as it is brief and internationally comparable, and it has been adopted in several general household surveys and censuses. The main disadvantage of WGSS for the purpose of this study is that it was designed for adults; a special questionnaire for children is underway, but is not available yet. A module on child functioning and disability is in the last stages of joint development by the WG and UNICEF (UNICEF and Washington Group on Disability Statistics, 2014), but the data collected on WGSS inclusion in household surveys and censuses for this paper suggest it may be several years before sufficient data is available to conduct international comparisons using children-specific disability data. As mentioned earlier, it is worth noting that disability is interpreted differently across countries and surveys, hence disability data should be compared with caution, even if it is collected using a single standard across countries (Filmer, 2008) .
In order to maintain consistency, the analysis is restricted to data available from nationally representative surveys that asked questions on disability in a minimum of five WGSS domains and offered respondents three or more possible levels of severity. Disability is identified by a positive response in either the top (if only three levels of severity are available in total) or one of the upper two severity categories (if three levels are available) for at least one functioning domain, following the WG's recommended cut-off (Washington Group on Disability Statistics, 2010). 7 and UNICEF Multiple Indicator Cluster Surveys (MICS). 8 The study was further supplemented with surveys listed in the web-based Repository of Disability Surveys and Censuses 9 created during the first development phase of the ongoing joint WHO-WB Model Disability Survey project, and those found through conducting ad-hoc searches in Google using keywords associated with disability and the WGSS.
Data
The resulting pool of approximately 2,500 surveys was screened for the inclusion of the WGSS of questions on disability and current school attendance as described above. This process was largely facilitated by the inbuilt IHSN search filter and otherwise guided by documents reviewing the collection of disability statistics that identify censuses and surveys incorporating some variant of the WGSS, prepared and disseminated by the regional United Nations Economic Commissions for Europe (UNECE), 10 Latin America and the Caribbean (UNECLAC), 11 and the Washington Group itself. 
Out-of-school Children and the Five Dimensions of Exclusion Framework
The OOSCI framework 13 designed by UNICEF and UIS aims to tease out patterns and forms of exposure (such as never attended or dropped out) to schooling, underlying in data of OOSC across countries. The framework comprises five dimensions of exclusion (5DE): dimensions 1 to 3 cover children of kindergarten, primary, and lower secondary age who are out of school, and dimensions 4 to 5 deal with children who are in school but are at risk of dropping out entirely from primary and lower secondary school respectively (UNICEF and UIS, 2011). As it is difficult to precisely ascertain the risk of dropping out of school through the questions employed in most household surveys, this paper only considers OOSC dimensions 2 and 3 (extended) of 5DE covering primary-and secondary-age children who are presently out-of-school. The study links the 5DE with disability status of primary and secondary age children, by analyzing the proportion of disabled and non-disabled OOSC by attendance history as discussed in the following section.
Analytical Methodology
Descriptive Analysis
The prevalence rate of disability was computed for primary-and secondary-age children separately, and then for the entire school-age population; and finally for the entire general population aged five and over. The primary-and secondary-age ranges in each country were sourced from official documentation and cross-referenced against the UNESCO International Bureau of Education's World Data on Education (7th ed., 2010-11).
14 The prevalence rate is calculated using the formula:
where i denotes criteria for defining a population: primary school age, secondary school age, combined school age (primary and secondary) or overall population aged 5 and above.
Subsequently, the share or proportion of OOSC or OOSC rate in the selected dimensions in OOSCI framework, namely dimensions 2 and 3, was computed for disabled, non-disabled, and all children. The proportion of OOSC is computed using the following formula:
where i denotes the criteria for choosing the population: primary school age, secondary school age and combined school age (primary and secondary). Questions on current attendance were used 13 The Operational Manual can be downloaded from http://www.uis.unesco.org/Education/Documents/oosci-operational-manual.pdf 14 UNESCO International Bureau of Education, World Data on Education, (7th ed., 2010-11).
http://www.ibe.unesco.org/en/services/online-materials/world-data-on-education/seventh-edition-2010-11.html.
Notes:
a Period average taken for surveys conducted over multiple years.
b Primary education in India lasts for seven (ages 6-12) or eight (ages 6-13) years in 12 and 23 States/Union Territories respectively; the upper primary-age bound was chosen to be 13 years in this study to reflect the system majority.
Source:
World Bank (various years); UNESCO International Bureau of Education (various country profiles); authors' analysis based on data described in the text. to identify whether a child attends school. Comparing disabled and non-disabled OOSC rates establishes the size of the attendance gap associated with disability. The disabled OOSC rate was further broken down into dropouts, which refers to children who studied at a school before but currently are not attending school, and those who had never attended school, but this was only possible if additional questions regarding attendance history were also asked, a sufficiently large number of disabled children was surveyed, and if the sample size of disabled children is more than 100.
Econometric Analysis
To estimate the marginal effect of disability on school attendance, a logistic regression was run on the probability of school attendance on disability and individual characteristics:
where:
Y i is the dichotomous outcome variable of school attendance for school-age child i, in which 1 indicates they are currently in school, and 0 otherwise;
is age, entered in linear and quadratic forms as a control variable;
Male i is a dummy variable for sex, equaling 1 for boys, and 0 otherwise;
is a dummy variable for residential location, equaling 1 for rural residents, and 0 otherwise; and Disability i is a dummy variable indicating disability status, equaling 1 for children considered disabled under the study definition, and 0 otherwise.
Individuals' socio-economic status was represented by continuous household wealth indexes, or annual household expenditure/income per household capita. Often, these aggregate measures were already computed, as with Demographic and Health (DHS) and Living Standard Measurement Surveys (LSMS); if not, they were derived from the survey microdata. For the Indonesia Census 2010, which did not provide either aggregate or itemized expenditure/income, a single "household score" , intended to be reflective of household socio-economic status, was calculated, which equally weighted information on house size, scaled by construction material, and household access to facilities. 15 The socio-economic variables were standardized (subtracted by the variable sample mean and divided by the variable sample standard deviation) before being entered into the logistic model, for cross-national comparability.
After estimation of the parameters in (1), the marginal effect (ME) of disability on school attendance
was evaluated holding the other independent variables at their sample means, and for males and females separately.
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The quality of the constructed "household score" was tested by estimating (1) using the household score, and comparing the outcome to those estimated when categorical and dummy variables for each individual housing characteristic were included in lieu of a single SES variable. The results were similar, showing those obtained using the "household score" to be robust.
To further examine whether the disabled OOSC rate varies depending on the other individual characteristics previously included in (1), a second logistic model was estimated for attendance that included interaction terms of these variables with disability:
The statistical significance of the sums of coefficients (β 3 + β 1 ), (β 4 + β 8 ), and (β 5 + β 9 ) were T-tested to determine whether the probability of disabled attendance differs by sex, residential location, and socio-economic status respectively.
However, the logistic model (1) does not account for unobserved variables which also influence the probability of attendance (e.g., parental education), nor endogeneity (e.g., parental neglect of general investment in their children) that simultaneously affects the probability of being disabled and attending school. To control for all household-level characteristics, a household fixed-effects model was introduced that compares the educational outcomes for disabled and non-disabled children living in the same household, allowing the marginal effect of disability to be estimated directly (Filmer, 2008) . This entailed estimating a linear probability regression on only the subsample of school-age children living in households with at least one disabled and one non-disabled child, in which the urban/rural residency and socio-economic status variables in (1) were replaced with dummies for household membership in all but one household within the fixed-effects subsample:
and for which ME disability is simply γ 4 .
Fixed-effects subsamples with enough disabled children were additionally ranked and divided into quartiles by household socio-economic status (requiring, as before, a minimum of n disabled ≥ 50 in each quartile), and the fixed-effects equation (4) estimated for children in each quartile. This quantile regression permits the marginal effect of disability to be compared across increasing socio-economic status.
To conclude, the disability gap in attendance is decomposed using the non-linear Blinder-Oaxaca decomposition suggested by Fairlie (1998 Fairlie ( , 2005 to investigate what proportion of the disability gap in attendance rates is explained by differences in the observed characteristics of disabled and non-disabled children. Writing the logistic equation for attendance as Y = F(Xβ), where F is the cumulative distribution function of the logistic distribution, the decomposition of the difference in attendance between non-disabled and disabled children is given by:
β ND and β D are the estimated coefficients from the logistic regressions for attendance among non-disabled (ND) and disabled (D) children, and
The first component in (5) is the 'explained' portion of the disability gap in attendance, arising from differences in the group distributions of X i . The second component is the 'unexplained' portion of the disability gap, which reflects differences in the distributions of the independent variables, or in the returns to the independent variables arising from structural or systemic factors.
RESULTS
Disability Prevalence
Disability prevalence is generally low across across countries; disability prevalence in primary-age children (Table 2 , column 1, page 17) did not exceed 1.5% in 13 of 18 surveys, although it is considerably higher in the outlier countries (e.g., 2.9% in Uganda (2011) 3.3% and 4.5% in South Africa for 2011 and 2013 respectively, and 5.0% in Maldives). Similarly, disability prevalence rates in secondary-age children (Table 2 , column 2) is capped at 2.0% in 15 of 17 surveys, except in Uganda and the Maldives again. The disability prevalence rates in primary-and secondary-age children combined (Table 2 , column 3) are approximately one-third to one-half of the disability prevalence rates estimated for the general population aged five and above (Table 2 , columns 4 and 5). The average disability prevalence, which is calculated as the simple mean for all the countries listed, computed for the overall population aged five and above, is approximately twice the prevalence rate of the combined school-age population. As noted previously, the WGSS of questions was developed for adults and may not be capable of identifying children with learning or mental health related disabilities, leading to probable underestimation of the overall prevalence of child disability.
A WHO and World Bank report (2011) previously estimated a much higher world prevalence of moderate and severe disability at 5.1% in children aged 0-14 years, based on data from the Global Burden of Disease Study: 2004 update (GBD,2004) . The Global Burden of Disease (2004) conceptualization of health state extends to a number of additional domains such as pain and discomfort, anxiety and depression, cognition and social participation (Mathers, Lopez, and Murray, 2006) which lie outside the scope of the WGSS. Furthermore, the GBD calculations for disability prevalence are unusually derived from estimations of injury and disease prevalence, each of which is associated with an estimated distribution of disability severity. Consequently, the GBD estimates of disability prevalence are associated with three sources of major uncertainty. First, its figures for injury and disease prevalence are necessarily drawn from data sources of widely varying coverage and quality, especially in developing countries and regions. Second, the disability prevalence associated with individual injuries and diseases cannot be simply aggregated, but must be adjusted to account for comorbidity (i.e., double-counting of individuals with two related disabling conditions occurring simultaneously), for which data is also limited. Third, the disability severity assessment of the injuries and diseases included in the GBD are far from conclusive (WHO, 2008; WHO and World Bank, 2011 ). All the above factors suggest that the discrepancy between disability prevalence in children estimated by the current study and GBD can be attributed to differences in the definition of disability and methodology (see Table 3 page 18). In the India Human Development Survey 2005, disability data was collected for individuals aged 7 and above only; the lower bound of the overall, primary-age, and combined school-age populations are constrained accordingly. Source: authors' analysis based on data described in the text. 
Conceptual definition of disability
Loss of functioning in one or more of at least Loss of functioning in 7 health and mental health 5 of 6 physical and mental domains (seeing, domains (mobility, self-care, participation in usual hearing, walking, remembering/concentrating, activities, pain and discomfort, anxiety and depression self-care, communication).
cognition, and social participation).
Methodology for estimating disability prevalence
Direct estimation of disability prevalence Indirect estimation of disability prevalence derived by measuring disability severity in each domain from the estimated prevalence of 632 diseases on a spectrum of severity of 3 or 4 levels. and injuries, combined with an estimated disability severity distribution for each one.
Disability threshold
Disability cut-off is a positive response in either Moderate and severe disability defined as equivalent the top (if only 3 severity levels are available in total) or exceeding the average disability severity of class III or one of the upper two severity categories diseases and injuries (e.g., angina, arthritis, low vision, (if 4 severity levels are available).
or alcohol dependence). Low vision and arthritis considered broadly comparable to experiencing "lots of difficulty" with seeing and mobility as measured by the WGSS of questions.
Cross-nationally, neither primary nor secondary-age children exhibit a high incidence of difficulty in any particular domain (Table 4 ). Variation in disability prevalence across functioning areas is usually half a per cent or less ( In contrast, disability in vision and mobility is far more frequently reported by the population aged 5 and above (Table 5 page 21) , with the prevalence rates in these two domains being reported highest or second-highest across a large number of countries. As an example, in Papua New Guinea, difficulties with vision and walking are reported as 2.2% and 3.5% of the general population, compared to a disability prevalence of 0.5% to 1.3% in hearing, cognition, and self-care.
Finally, before moving onto the analysis of out-of-school children, it should be noted that if the WGSS is likely to underestimate disability prevalence among children due to hidden and mild disability (UNESCO 2009), this will lead to underestimates of the gap in schooling attendance as children who are not identified as having a disability but actually have one (e.g. learning disability) may be disproportionately out of school.
Disability and Out-of-school Children
Disability Gap in Attendance for Primary and Secondary Age Children
Net overall attendance rates in primary and secondary education, i.e. the share of all children of official primary and secondary school-age currently attending school, is equivalent to 100% minus the combined overall OOSC rate (Table 6 , column 1, page 22); these vary widely across the 17 sampled surveys (14 countries). 16 Combined overall attendance rates tend to increase linearly with country Gross National Income (GNI) per capita, 17 from as low as 62.6% (rural Ethiopia, GNI per capita $405), to a middling 81.4% (Nigeria, GNI per capita $2,585), and reaching as high as 96.1% (Maldives, GNI per capita $5,050).
Regardless, the disabled OOSC rate is always statistically significantly greater than that of non-disabled school-age children, with difference ranging from 3.1% (South Africa [2011] , GNI per capita $7,050) to 55.1% (Albania, GNI per capita $4,370). The average gap in attendance is 30.2% (Table 6 , column 4). The results clearly show that disabled children consistently encounter significantly more barriers to educational participation relative to their non-disabled counterparts. As the disability gap in middle income countries such as Indonesia and Vietnam are high (i.e., 49.2% and 44.1%, respectively), this disability gap in OOSC rates seems to follow an inverse quadratic relationship with GNI per capita, analogous to a Kuznets curve (inverted U): as GNI per capita increases, more non-disabled children are able to attend school, while disabled children lag in catching up. It is also observed that there is a wide disparity in the OOSC rate between children with and without disabilities among lower income countries. For example, the gap in OOSC proportion for disabled and non-disabled children in primary and secondary schools combined ranges from as low as 9.8% in Uganda (2011) to as high as 47% in Bangladesh (2010). Although it would go beyond the scope of this study, it is worth investigating the causes for attainment of higher enrolment of children with disabilities in some lower income countries.
On the other hand, the ratio of disabled to non-disabled OOSC rates does not vary substantially with country's GNI per capita (Table 6 , column 5). This indicates that countries which are able to allocate more resources towards the restructuring of their educational system to reduce the overall OOSC rate see no progressive improvement in the situation of disabled children. 16 The table does not include Saint Lucia due to unavailability of data.
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All instances of GNI per capita are quoted for the country in the survey year; GNI per capita for countries in which survey fieldwork was conducted over multiple years is the averaged value. 
Towards Inclusive Education: The impact of disability on school attendance in developing countries
Innocenti Working Paper 2016-03 Range is the range of prevalence rates across domains. Bold prevalence rates indicate the most commonly-impaired domains respectively in each country and age group. The WGSS terms are Seeing, Hearing, Walking or climbing steps, Remembering and concentrating, Self-care, Communicating. Disability prevalence was not computed for school-age children in Saint Lucia due to data unavailability. Source: authors' analysis based on data described in the text.
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Disability Gap for Primary School Age Population
Overall attendance in primary education (Table 7 , column 1, page 24) also rises linearly with GNI per capita and is moderately higher (mean 88.0%) than overall attendance in primary and secondary education combined (mean 82.0%). Again, the size of the disability gap in OOSC rates follows an inverted U-shape curve-like relationship with the country income, such that the difference between disabled and non-disabled OOSC rates rises with country income before it falls.
Some countries, especially at the richer end of the GNI per capita distribution, have remarkably attained very low non-disabled primary OOSC rates (South Africa, 0.5% [2013] ; the Maldives, 0.9%; Saint Lucia, 1.7%; West Bank and Gaza, 2.0% and Indonesia, 5.0%) ( Table 7 , column 2). 18 However, the ratios of disabled to non-disabled primary OOSC rates become very large (South Africa, 13.8 [2013] ; Maldives, 11.1; Saint Lucia, 15.1, West Bank and Gaza, 16.0; Indonesia, 10.9) ( Table 7 , column 5). This indicates that while the OOSC rate has plummeted as a result of overhauling education policies to improve primary attendance, and increased investment in the primary education sector, the resulting benefits are disproportionately enjoyed by non-disabled children. In other words, educational inequalities due to disability are structural failures that will stubbornly persist unless targeted by specific policy intervention.
Secondary School Age Population
Net overall attendance rates (i.e., 1-OOSC rate) in secondary education (Table 8 , column 1, page 25) is lower (mean 74.0%) than primary and combined school-age attendance rates, from just over 50% in Tanzania (2010-11) to 93.4% in the Maldives. Moreover, the proportion of disabled secondary-age OOSC (Table 8 , column 3) is approximately 56% which is also invariably higher than the proportion of primary-age disabled OOSC (Table 8 , column 3). The disability gap in secondary-age OOSC rates (Table 8 , column 4) ranges from 8.4% (Maldives) to 51.0% (Ethiopia, rural). Unlike in primary education, the disability gap in secondary OOSC rates does not follow an inverted-U shape curve style relationship with GNI per capita, since non-disabled children in many developing countries also have a higher chance of dropping out of school before or during secondary education. Similarly, the ratio of disabled to non-disabled OOSC rates exhibits a marginal increase with GNI per capita and the relation fails to capture the inverted U-shape curve plot.
The comparison of the out-of-school ratio of children with and without disabilities in primary and secondary education hints at certain policy implications. The ratio of OOSC proportions by disability status (Table 7, Table 8 , column 5) for primary education is on average higher than that of secondary, and the inverted U-shape curve is only observed for primary education. This is primarily due to the fact that some countries such as Saint Lucia, Maldives, South Africa, and Indonesia achieved universal education at the primary level, whereas the enrolment in secondary education has not yet been universalized in most of the countries. High levels of attendance at primary education inflates the out-of-school ratio between children with and without disability. 18 Countries are listed in decreasing order of GNI per capita ranging from $ 2500 to $ 7,410. As universalization of secondary education is not a priority in MDG or EFA, attendance in this sector has lagged, and hence the out-of-school ratio tends to be smaller in comparison to primary school education. It is expected that, in the post-2015 era, the universalization of secondary education would be facilitated, which would increase the out-of-school ratio between children with and without disabilities, as registered in primary education. The results in this paper also corroborate the fact that policy interventions to improve education systems across nations do not accommodate disabled children and thus specific international commitments for the provision of education for children with disabilities are imperative.
The Nature of Out of School -Never Attended School vs. Dropout
The barriers to education which cause children to drop out of school differ from those that preclude them from ever attending school. Hence, disaggregating the disabled OOSC rate by attendance history uncovers whether any pattern exists in the educational bottlenecks faced by disabled children. This breakdown was solely done for school-age groups with a sufficient number of disabled children (n disabled ≥ 100) in datasets and had collected additional information on their prior educational attendance.
The results overwhelmingly show primary-age disabled children struggle to merely obtain initial access to education: in seven of the eight surveys for which the disabled primary OOSC rate was disaggregated, more than 85% of disabled primary-age OOSC had never attended school (Table 9 , column 4, page 28). Conversely, amongst older children a greater number of disabled OOSC are naturally dropouts, with only 32% to 68% of disabled secondary-age OOSC being never-attendees (Table 10 , column 4, page 28). Nonetheless, across 10 of 18 surveys, 62% to 87% of the combined primary-and secondary-age disabled OOSC population in total has never attended school (Table 11 , column 4, page 28). The results imply that there are possibly several "pull" factors, which draw disabled children away from attending schools. Presumably parents might believe that there are no perceived benefits to educating a disabled child and also sending disabled children to school might not be part of social norms in the community to which they belong. Additionally, parents might have safety and security concerns for their disabled children at and while travelling to school. A further investigation to identify such pull factors in terms of initial access to education would be worthwhile, to gain meaningful insights into the complexities of initial access to education for disabled children.
Econometric Analysis to Determine Marginal Effects of Disability
The objective of the econometric analysis is to ascertain the key factors which influence schooling for disabled children, as well as to determine the marginal effect of disability on attendance. A logistic regression for the probability of school attendance given age and age squared (control variables), sex, urban/rural residency, socio-economic status, and disability status was estimated for the combined primary-and secondary-age samples by country, in order to compute the marginal effect of disability. Disability is observed to be a powerful predictor of a child's school attendance as the coefficients of disability status are found to be universally statistically significant (Table 12 , columns 1 to 3, page 29). Using these regression results, the marginal effect of disability on the probability of attendance evaluated at the sample means of the other independent variables (Table 12 , column 4) varied from -5.3% (South Africa) to -61.0% (Indonesia), with an average marginal effect of -32.8%. The marginal effects of disability for boys and girls were very similar to the marginal effects at means (Table 12 , columns 5 and 6).
A second logistic model was subsequently estimated for attendance including interaction terms of the other explanatory variables with disability, to assess whether the marginal effect of disability varies according to sex, urban/rural residency, and socio-economic status. Apart from Indonesia, for which the very large sample size allows estimation of the logistic parameters with an extremely small standard error, there is otherwise no discernible pattern for any of the factors (Table 13 , column 7 to 9, page 30) in creating a systematic influence on the probability of a disabled child attending school, and data must be analyzed on a country-by-country basis. In general, disabled children confront the same difficulties in participating in education, regardless of their individual and socio-economic characteristics.
The estimates of marginal effects of disability on attendance obtained from the first logistic model are also in fairly good agreement with those computed by using a linear probability regression for attendance with household-fixed effects (Table 14 , column 1, page 31). This controls for both observed (urban/rural residency, socio-economic status), unobserved (e.g., parental education), and endogenous household variables that influence children's health and educational outcomes simultaneously. Similarly, the quantile regression of sufficiently large fixed-effects subsamples found the marginal effect of disability to be relatively constant across socio-economic quartiles, resulting in the quantile regression curves being generally fairly flat (Table 15 , page 32 and Figure 1 , page 34). It may be construed that the effect of SES on attendance for children with disability across countries seems to be marginal. The standard error bars overlap in all quartiles and reiterate that disabled children are equally likely to be out of school whether they are born into a poorer or richer household. As such, the issue of disabled OOSC cannot simply be resolved by conducting wealth transfers to the families of disabled children.
Finally, the non-linear Blinder-Oaxaca decomposition found the disability gap in attendance rates to be almost entirely unexplained by differences in the distributions of the observed characteristics of disabled and non-disabled children ( 2% and South Africa [2013] 364.3%). The finding from the non-linear decomposition reflects the findings from regression analyses, as it hints that the bottlenecks seem to be created by the supply side rather than demand side. Notes: Logistic models not estimated for Saint Lucia, and West Bank and Gaza and Tanzania, 2008 datasets, for which microdata and a measure of household socio-economic status were unavailable respectively. a Constructed "household score" used as proxy for socio-economic status in the Indonesia dataset. Source: authors' analysis based on data described in the text. : *** p < 0.01, ** p < 0.05, * p < 0.1; standard errors for coefficients in parentheses. Logistic models not estimated for Saint Lucia, and West Bank and Gaza and Tanzania, 2008 datasets, for which microdata and a measure of household socio-economic status were unavailable respectively. a Constructed "household score" used as proxy for socio-economic status in Indonesia dataset. Source: authors' analysis based on data described in the text. Notes: *** p < 0.01, ** p < 0.05, * p < 0.1; standard errors for coefficients in parentheses. a Estimated using a 10% sample of the original dataset, as it was otherwise too large to compute parameters for the fixed-effects linear probability regression. Source: authors' analysis based on data described in the text. Notes: a Estimated using a 10% sample of the original dataset, as it was otherwise too large to compute parameters for the fixed-effects linear probability regression. Source: authors' analysis based on data described in the text. 
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CONCLUSION AND IMPLICATIONS
This study sheds light on the knowledge deficit regarding the educational experience of disabled children. It is a pioneering effort to produce global evidence for the disability gap in school attendance in 15 low-to middle-income countries, using nationally representative data that crucially include a standardized disability measure, the WGSS of disability screening questions and response severity scale. Cross-nationally comparable proportions of disabled and non-disabled children who are out of school are computed for the first time, and econometric analyses undertaken to examine whether the difference in attendance rates between disabled and non-disabled children is determined by individual and socio-economic characteristics. The major findings and their implications are summarized below.
Disability Data Issues
Pre-screening of approximately 2,500 household surveys and censuses for analytical eligibility found that less than 2% fulfilled the criteria of including questions on educational attendance, and included functioning in at least five of the six physical and mental domains as covered by the WGSS, with a minimum of three levels of severity response. Two-thirds of the surveys fulfilling the study criteria were conducted within the last five years, demonstrating that efforts to mainstream data collection on disability are clearly beginning to bear fruit, but must be sustained in order to achieve a fuller picture of the educational restraints confronted by disabled children, in order to properly engage disability data within the post 2015-Agenda. Nonetheless only two countries, namely Indonesia and South Africa, have incorporated standards as stipulated by the WG in their census which suggest that WGSS has still to gain a wider acceptance by the state authorities in collecting data on disability. It is also recommended that a short set of disability questions should be included in the core questionnaire of the household surveys that are key to global data collection such as Multiple Indicator Cluster Surveys (MICS), Demographic and Health Surveys (DHS), and Living Standards Measurement Surveys (LSMS).
Low disability prevalence rates are registered in primary-and secondary-age children (with prevalence in most countries falling below 1.5% and 2.0% in these two age groups respectively). Cross-nationally, primary-and secondary-age children do not experience particularly high levels of severe difficulty in any specific disability domain. It should be restated that the WGSS of questions were primarily developed to measure adult disability; hence the prevalence estimates in this paper may have some underestimation bias as some disabilities related to behavioral and neurological disorders are not captured through the WGSS. Currently, the WG is testing a new survey module on child functioning and disability. These new tools should be employed for future measures for children's disability. Further the discrepancy observed in the estimates of prevalence rates across surveys may be attributed to differences in the definitions of disability adopted by surveys, even though they adhere to internationally comparable standards such as WG.
Disability Gap in School Attendance
Although net attendance rates vary widely across the 15 sampled countries, the descriptive statistics show a universal and statistically significant disability gap in attendance, with the difference between disabled and non-disabled OOSC rates in primary and secondary education averaging 30%. In other words, disabled children encounter significantly more barriers to educational participation relative to their non-disabled counterparts. Concurrently the size of the disability gap in OOSC for primary and combined (primary and secondary) education level follow an inverted U-shape relationship with country income suggesting that as GNI per capita rises and more resources become available for improving the education system such as primary education, non-disabled children are increasingly able to attend school, whereas the situation of disabled children is much slower to improve. This hints at the inefficient implementation of policies formulated for the improvement of primary education systems under the MDGs and EFA which have failed to promote access of education to children with disabilities. There is indeed a pressing need for concerted international commitments in the post 2015 regime to focus on improving access to quality education for children with disabilities while continuing efforts to promote inclusiveness and equity in education as promulgated by the MDGs. For example, national education sector plans need to specifically include children with disabilities; professional development of teachers needs to be reformed for delivering inclusive and equitable education; and parents and community members need to be sensitized to create enabling environments at home and in the community to promote access to education.
Furthermore, in countries which achieved close to universal primary school-age attendance, the ratio of disabled-to non-disabled primary-age OOSC rates becomes extremely large, indicating that traditional education policies that increase general attendance do little to benefit disabled children. In contrast, the ratio of disabled-to non-disabled OOSC in secondary education and combined schooling (primary and secondary education) has a much smaller value, hinting at the indifferent approach of educational policies across developing countries which foster attendance in primary schools, but do little to promote post-primary education.
Disaggregation of the disabled OOSC rate by attendance history reveals that attainment of initial access to education for disabled children is a significant challenge, as over 85% of disabled primary-age OOSC have never attended school. This should therefore be a major priority for the international community, who must make special efforts to improve educational accommodations for disabled children, and resolve the access bottleneck which currently prevents disabled children from going to school at all.
Marginal Effect of Disability on School Attendance
Disability emerges as a prominent factor influencing school attendance, and its marginal effect on the probability of attendance, estimated using a logistic model for attendance, is on average -33%, assuming mean values of other socio-economic characteristics; this is roughly equivalent to the average disability gap in OOSC rates. On the other hand, there was no systematic statistically significant effect of sex, urban/rural residency, or socio-economic status on the disabled attendance rate, indicating that disabled children suffer from comparatively greater limitations in education than their non-disabled peers, regardless of country of origin, sex, or family background.
The marginal effect of disability, directly obtained from linear probability household fixed-effect regressions after controlling for unobserved or potential endogeneity of variables, was reasonably consistent with that estimated using the logistic model. Socio-economic quantile regression on fixed-effect subsamples of sufficient size showed the marginal effect of disability to be fairly constant across socio-economic quartiles, further supporting the finding that the probability of a disabled child attending school is largely invariant to SES. The results hint that there are specific hurdles across the countries for children with disabilities which cannot be solved even for households with higher SES. The non-linear Blinder-Oaxaca decomposition of the disability gap in attendance rates suggests supply side constraints, i.e. the differences in the observed characteristics between disabled and non-disabled children cannot explain the gap in attendance rate. Rather it hints that the current inequality between educational outcomes of non-disabled and disabled children fundamentally arises due to the structural failure of education systems to provide sufficient support for disabled children to attend school. Initial access to primary education should be promoted through policies which address bottlenecks that prevent disabled children from attending school. To address the shortcomings in the current education systems which ignore the structural constraints that result in marginalization of the disabled OOSC, it is pertinent that the policy framing and its subsequent implementation is buttressed by robust data on disability. The effect of such policies and initiatives at global and national levels would be more profound and far-reaching, thereby fulfilling the overarching mission to achieve universal education in the post 2015 era.
This study exclusively analyzed how children with disabilities are often not included in education in 15 developing countries. The findings suggest strong and persistent patterns of marginalization in the countries studied in this paper and point out that research and policy on how to increase initial access to education for children with disabilities are a priority. Attendance is the minimal measure of education achievement i.e., even if a child with disability attends school, it does not mean that education is delivered and the child learns. In this sense, this study is only the first step towards measuring inclusion. Qualitative research to assess the bottlenecks for children with disability to receive quality education is much needed. Finally and more broadly, disability in the household could also affect children, irrespective of their disability status. As Mont & Nguyen (2013) found for Vietnam, the disability of a parent may have a significant negative effect on their children's attendance rates. Clearly, attention to disability is needed on many issues in education policy and research if education is to become universal.
